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(54) OPTICAL SCANNER WITH TWO OPENINGS, AND BEAM SCANNING 
METHOD 

(57)Abstract: 

PURPOSE: To shorten the processing time by 
increasing the functionality, and scanning the 
bottom surface and flank of an article at the same 
time and thus eliminating the need to change the 
direction of the article. 
CONSTITUTION: This optical scanner is 
equipped with a housing 32 having the 1st and 
2nd openings 28 and 30 that generate a horizontal 
and a vertical scanning pattern with one laser 
beam 22, a laser beam light source 12, a mirror 
rotary body 15 consisting of plural faucets which 
have mutually different elevation angles for 
reflecting the laser beam 22 to plural directions, 
and plural pattern mirrors 18 provided in the 
housing 32 so as to reflect the laser beam 24 from 
the mirror rotary body 16 to an article 36 where a 
bar code label to be scanned is attached through 
the 1st and 2nd openings 28 and 30. Further, the 
device is equipped with an optical transceiver 14 
which transmits the laser beam 22 and converges reflected light 37 from the scanned 
article 36 and a photodetector 20 which generates a signal corresponding to the intensity 
of the reflected light from the article 36. 




CLAIMS 



[Claim(s)] 

[Claim 1]A solid of revolution for creating two or more scanning beams which reflect a laser beam 
light source and; laser beam in two or more directions, and contain the 1st group and 2nd group; 
A scanning beam of said 1st group is reflected in a parenchyma top perpendicular direction, An 
optical scanner possessing two or more pattern mirrors for reflecting a scanning beam of the 2nd 
group in the real waterworks common direction. 

[Claim 2]A step which generates (a)1 laser beam in how to suppress mounting-directions change 
of the article small, and scan an article which has a barcode label; 

(b) A step which reflects this laser beam by two or more pattern mirrors in housing of a scanner, 
and creates two or more scan lines; 

(c) A scan method of an article which has a barcode label having a step reflected through two or 
more openings which established a scan line from said pattern mirrors in said housing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[industrial Application]Especiaily this invention relates to the optical scanner which has two 

openings (aperture) about an optical scanner. 

[0002] 

[Description of the Prior ArtJThe optical scanner is widely used, in order to perform efficiently 
accounting clearing processing, inventory management, etc. in a retail store. Usually this optical 
scanner carries out focusing of this laser beam, collimates it using a laser diode, and is creating 
the scanning beam. It irradiates with this laser beam to a polygon mirror solid of revolution by an 
optical transceiver, and irradiates with further two or more stillness mirrors. An optical transceiver 
condenses the return light from a barcode label further. A polygon mirror is rotated by a motor. 
The condensed return light is detected by a light detector. The scanning pattern by which it is 
generated with such a scanner is constituted by two or more scan lines turned to angles various 
to mutual. 

[0003]The conventional optical scanner is composition which irradiates with light through any one 
horizontal or vertical opening. 

There was no composition which irradiates with light through the opening of horizontal and 
vertical both. 

In order to raise the function and scanning efficiency of a scanner, tight is irradiated from two or 
more directions through this one opening. In the case of a level opening, it is projected on 
scanning pattern light by the front face and the bottom of goods to which the label was attached. 
In the case of a vertical opening, it is projected on scanning pattern light on the front face and the 
side of goods which the label was attached. Since an optical scan irradiated only with the portion 
which faced the opening with the conventional scanner, functionality was low. 
[0004] 

[Problem(s) to be Solved by the lnvention]ln the conventional scanner only with one opening, in 
order to turn a barcode label to an effective area and to arrange it correctly, the direction of goods 
had to be changed into various angles. Thus, by changing the direction of goods in the various 
directions, there is much processing time of the product and a starting customer's accounting is 
overdue. While repeating direction change of goods, a possibility of damaging goods is also. 
[0005]This invention was made in view of the fault of the above-mentioned conventional 
technology, and is ****. The purpose is offer of the scanner which abolished the necessity of 
moving in order to improve the functionality of an optical scanner, to irradiate with the bottom and 
the side of goods which the barcode label was attached, simultaneously and to make a direction 
change of the goods, and aimed at shortening of processing time by providing a scanning window 
(opening). 



[0006]Another purpose of this invention is to carry out parenchyma top vertical disposition of the 
1st opening, and for the 2nd opening to provide the optical scanner which has two openings by 
which real waterworks common arrangement was carried out. Another purpose of this invention is 
to provide the optical scanner which has two openings which enlarged the irradiation surface 
product of the article which should be scanned. Another purpose of this invention is to provide the 
optical scanner which has two openings which can be driven using one laser light source and a 
motor. 
[0007] 

[Means for Solving the Problem]ln order to attain said purpose, an optical scanner concerning this 
invention, A solid of revolution for creating two or more scanning beams which reflect a laser 
beam light source and; laser beam in two or more directions, and contain the 1st group and 2nd 
group; A scanning beam of said 1st group is reflected in a parenchyma top perpendicular 
direction, Two or more pattern mirrors for reflecting a scanning beam of the 2nd group in the real 
waterworks common direction are provided. 

[0008] If it says in more detail, an optical scanner concerning this invention will be provided with 
the following. 

Housing which has the 1st and 2nd openings. 
Laser beam light source. 

A mirror solid of revolution which reflects a laser beam in two or more directions. 
Two or more pattern mirrors provided in said housing for reflecting towards an article in which a 
barcode label which should scan a laser beam from this mirror solid of revolution through said 1st 
and 2nd openings was attached. 

[0009]Preferabiy, said 1st opening is the real waterworks common direction, and said 2nd 
opening is a parenchyma top perpendicular direction, and it suppresses small mounting- 
directions change of an article which should be scanned at the time of a scan while it enlarges a 
scanning zone of a scanning pattern. An optical scanner of this invention possesses an optical 
transceiver for condensing further catoptric light from an article which made penetrate it and 
scanned a laser beam, and a light detector which emits a signal corresponding to intensity of 
catoptric light from an article. 
[0010] 

[Function]A mirror solid of revolution and pattern mirrors are put together, and two or more scan 
lines are formed by the operation, and these are horizontal and it is projected on them through a 
vertical opening. The scanning pattern created by this composition can scan two or more sides of 
an article efficiently compared with the scanner of single openings. A mirror solid of revolution has 
three facets turned in the direction which is different to a predetermined reference direction, 
respectively. Pattern mirrors consist of two or more flat reflectors which consist of the 1st and 2nd 
mirror sets, the 1st mirror set reflects the laser beam from a mirror solid of revolution, and the 2nd 
mirror set is reflected towards the article which should scan the laser beam from the 1st mirror 
set. In a desirable example, this optical scanner generates 24 scan lines. 
[0011] 

[Examplel Drawing 1 is a block linebiock diagram of the optical scanner which has two openings 
concerning this invention. This optical scanner 10 possesses the laser 12, the optical transceiver 
14, the mirror solid of revolution 16, the pattern-mirrors group 18, the deflection mirror 19, and the 
light detector 20. The laser 12 contains a laser diode, a focusing glass, and the opening for 
collimation. In a desirable example, a laser diode emits light, reads visible light with a wavelength 
of 670-690 nm by the opening for collimation, and a focusing glass, and forms the beam 22 
whose beam waist based on zones is 220 microns. 

[0012]This beam 22 passes the optical transceiver 14 which has an opening for passing a 
collection mirror side and the beam 22. Then, the beam 22 irradiates with the mirror solid of 
revolution 16. This mirror solid of revolution 16 is constituted by the mirror facet which consists of 
three planes of reflection for forming the scanning beam 24. Each facet has an elevation surface 
angle different, for example by a unit of about 3 times, and forms three scanning beam optical 
paths different, respectively. By rotating the mirror solid of revolution 16 120 degrees, one facet 
passes the beam 22 thoroughly. Therefore, the scanning beam 24 reflected by this mirror solid of 
revolution 16 scans the angle range of about 240 degrees with shallow conical shape. 



[0013]The scanning beam 24 from a mirror solid of revolution irradiates with the pattern-mirrors 
group 18, and the light from each facet of the mirror solid of revolution 16 is divided into two or 
more scan lines 26 here. In a desirable example, the pattern-mirrors group 18 divides the 
scanning beam 24 from each facet of the mirror solid of revolution 16 into eight lines. Therefore, 
whenever the mirror solid of revolution 16 rotates one time, 24 scan lines are formed. All of these 
24 scan lines are created by one laser and one motor. 

[0014]One of the features of the scanner 10 concerning this invention is that pass the level 
opening 28 on the parenchyma which the part of the scan lines 26 provided in the housing 32 of 
the scanner, and the remaining parts pass the vertical opening 30 on parenchyma, when the scan 
line 26 irradiates with the barcode label 34 of the article 36. 

[0015]The catoptric light 37 is returned in the direction of the mirror solid of revolution 16 by the 
pattern-mirrors group 18, and a light guide is further carried out by this mirror solid of revolution 
16 towards the optical transceiver 14. The optical transceiver 14 is turned to the deflection mirror 
19, and carries out the light guide of the catoptric light 37, and carries out focusing. This catoptric 
light 37 is turned to the light detector 20, and the deflection mirror 19 carries out a light guide. The 
light detector 20 generates the electrical signal according to the intensity of the catoptric light 37. 
r0016] Drawina 2 is an outline view of the optical scanner 10 concerning this invention, and shows 
the arrangement state of the two scanning windows (opening) 28 and 30. The vertical opening 30 
is formed in the parenchyma top vertical plane 40, and has sufficient size to irradiate with the 
goods of the usual size. The level opening 28 is formed in the upper surface 38 of the housing 32, 
and has sufficient size to irradiate with the goods of the usual size. In this example, the vertical 
opening 30 is larger than the level opening 28. 

[0017]As for the scanner 10, it is desirable that it is the shape which can be easily accommodated 
in the usual accounting counter 42. In this case, it is desirable for the upper surface 38 of housing 
to be the same field as the upper surface 44 of a counter. 

[0018]The composition of the pattern-mirrors group 18 is shown in drawing 3 and drawing 4 in 
detail. All the mirrors of this pattern-mirrors group 18 are flat mirrors. The scanning beam 24 from 
the mirror solid of revolution 16 irradiates with the 1st pattern-mirrors set that consists of the 
pattern mirrors 50-62 of the mirror group 18 first in order, and irradiates with the 2nd pattern- 
mirrors set that is reflected by each mirror, continues and consists of the pattern mirrors 64-74 of 
the mirror group 18. 

[0019]The standard coordinates which consist of X and Y to the pattern mirrors 50-74, and the Z- 
axis are shown in drawing 5 . Here, the coordinates Xm, Ym, and Zm are measured per inch, and 
the angle Xr and Yr are measured in the unit of a degree by making a counterclockwise rotation 
positive. In order to change into the state of the last mounting directions, each mirror is first 
arranged in parallel with a X-Y side through a point (Xm, Ym, Zm). Then, in each mirror, it is 
parallel to the X-axis, and only the angle Xr is rotated to the circumference of X' axis including a 
point (Xm, Ym, Zm). Next, in each mirror, it is parallel to a Y-axis, and only the angle Yr is rotated 
to the circumference of Y' axis including a point (Xm, Ym, Zm). The starting point O is the center 
of the mirror solid of revolution 16. The arrangement surface of each pattern mirrors 50-74 
becomes settled uniquely with these five values. Five example values to each mirror are shown in 
the following tables. 
[0020] 
[Table 1] 

Mirror XmYmZmXrYr SO -1 .200. 0.500 -5.302 33.0 -5.0. 52 -1 .353 0.500 -4.774. 1 5.0 41 .0 54 - 
3.575. 0.650 -2.393 -35.0 10.0. 56 -3.575 0.650 0.000. -42.5 90.058 -3.575. 0.650 2.393 -35 0 
170.0. 60 -1.353 0.500 4.774. 15.0 139.0 62 -1.200. 0.500 5.302 33.0 -175.0. 64 1.800 -0.525 - 
0.41 2. -33.0 -90.0 66 1 .800. -0.525 -2.000 -86.5. 90.0 68 -4.990 8.840. 0.000 28.0 69.0 70 -4.990 
8.840 0.000 28.0 1 1 1 .0 72 1 .800 -0.525 2.000 -86.5 90.0 74 1 .800 -0.525 -0.338-44.6 - 
90.0[0021]The beam 22 irradiates with the plane-of-reflection facets 76-80 of the mirror solid of 
revolution 16. Each facet has an elevation surface angle slightly different, respectively, and forms 
three different scanning beam optical paths. In this example, the elevation surface angles of each 
facet are 76.95 degrees, 79.00 degrees, and 81 .05 degrees, respectively. 
[0022]The joined part of each facet rounds the edge between adjoining facets, and the interfaces 
81 A, 81 B, and 81 C are formed. Furthermore, the edge of this interface is deeply cut inside at the 
pars basilaris ossis occipitalis of the mirror solid of revolution 16. By giving a radius of circle, 



torque which rotation of the solid of revolution 16 takes can be made small. When the revolving 
speed of a motor is large, it is because the great portion of torque concerning a motor is wind 
resistance. Therefore, by rounding a facet, the torque concerning a motor can be decreased 
remarkably and it becomes possible to use a small and cheap motor efficiently. Further thereby, 
while decreasing power consumption, generating of heat can be decreased. 
[0023]lf the optical scanner of the above-mentioned composition drives, the laser beam 22 will 
irradiate with each mirror facet of the mirror solid of revolution 16 in order first. While irradiating 
with each facet, the scanning beam 24 irradiates with the pattern mirrors 50-62 in order. 
[0024]lt reflects and continues by the mirror 50, reflects by the mirror 66, and light forms [ 1st ] the 
scan line 82. It reflects and continues by the mirror 52, reflects by the mirror 64, and light forms [ 
2nd ] the scan line 84. It reflects and continues by the mirror 54, reflects by the mirror 68, and 
light forms [ 3rd ] the scan line 86. It reflects and continues by the mirror 56, reflects by the mirror 
68, and light forms [ 4th ] the scan line 88. 

[0025]lt reflects and continues by the mirror 56, reflects by the mirror 70, and light forms [ 5th ] 
the scan line 90. It reflects and continues by the mirror 58, reflects by the mirror 70, and light 
forms [ 6th ] the scan line 92. It reflects and continues by the mirror 60, reflects by the mirror 74, 
and light forms [ 7th ] the scan line 94. It reflects and continues by the mirror 62, reflects by the 
mirror 72, and light forms [ 8th ] the scan line 96. 

[0026]The eight above-mentioned continuation steps remain, it is repeated about the facet of two 
mirror solids of revolution, and a total of 24 different scan lines 26 are created. 
[00271 Drawing 6 and drawing 7 show the vertical-scanning pattern 100 and the horizontal 
scanning pattern 102 including eight scan lines explained by drawing 3 , respectively. Since three 
facets of the mirror solid of revolution 16 incline at an angle which is mutually different, 
respectively, 24 different scan lines are formed. 
[0028] 

[Effect of the lnvention]Since according to this invention several different scan lines can be 
created by the mirror solid of revolution and motor of a couple and it can irradiate with this scan 
line to an article through two vertical and horizontal scanning windows simultaneously, as 
explained above, The barcode label attached to the article can be scanned efficiently in a short 
time, and the working efficiency of reading processing increases. 
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